Set1/MLL complex is indispensable for the transcriptional ability of heat shock transcription factor 2.
Heat shock transcription factor 2 (HSF2) is one of four mammalian HSFs, and it is essential in neurogenesis and gametogenesis. However, other aspects of this transcription factor have not been thoroughly characterized. We recently demonstrated that HSF2 suppresses the aggregation caused by polyglutamine (polyQ) protein, and that the cell protective ability of HSF2 is mediated through the induction of the small HSP alphaB-crystallin (CRYAB). In the present study, we investigated the mechanism of HSF2-induced CRYAB expression. We demonstrated that HSF2 interacted with the core component of the Set1/MLL H3K4 histone methyltransferase complex, WDR5. Indeed, HSF2 up-regulated the H3K4me3, H3K14Ac, and H3K27Ac (active histone marks) of the CRYAB promoter. WDR5 bound to the HSF2 central domain (Domain X) in vitro and in vivo, and Cys278 of HSF2 was indispensable for HSF2-WDR5 interaction. HSF2 also interacted with the Set1/MLL complex. These results suggest that the interaction with the Set1/MLL complex via binding to WDR5 is critical for the transcriptional ability of HSF2.